Background: Arterial stiffness is associated with endothelial dysfunction. Increased arterial stiffness well correlates not only with coronary risk factors but also with age. Objective: To evaluate the arterial stiffness by assessing pulse wave velocity (PWV) in apparently healthy people of different age groups. Methods: This cross sectional study was conducted on of 60 apparently healthy subjects with 19-49(younger age) and 50-75 (older age) years of age. To calculate PWV, Carotido-femoral length and Transit Time, was measured by a measuring tape and Doppler respectively. For statistical analysis, Independent Sample 't' test and Pearson's correlation coefficient test was used. Results: In this study, PWV was significantly (p<0.001) higher in older age group. PWV of younger age group in both male and female were within normal range. But in older age group, 20% had abnormal PWV. Moreover, PWV was positively correlated with age & it was significant (p<0.001). Conclusion: From this study, it may be concluded that arterial stiffness may develop in apparently healthy elderly subjects and they are more prone to develop hypertension.
Introduction
atherosclerosis 3 . Advanced age related thickening of the arterial wall results from degeneration of elastin and increase in collagen fibers 3 .
Age related increase in the collagen concentration compared to elastin in all three layers of the arterial wall impaired the normal elastin: collagen balance that regulates arterial mechanics. Redistribution of collagen within tunica media is an usual feature over the age of 50 years 2 .
However, among the different noninvasive methods used to assess arterial stiffness, determination of the carotid-femoral pulse wave C Received 14 Dec. 2017; Accepted 17 March 2018 ardiovascular diseases are globally recognized as one of the leading cause of death. Increased stiffness of the arterial wall is associated with the advancement of age worldwide 1 . Stiffness of arteries resulting from age or vascular pathology is attributed to arterosclerosis 2 . The pathogenesis of arteriosclerosis begins from thickening of its wall with luminal enlargement and terminates with loss of elastic properties in large arteries 1 . Arterial stiffening is one of the most commonly known risk factor, predisposed to advanced atherosclerotic vascular disease though, arterial stiffening can occur in the absence of velocity has been established as a gold standard due to its accuracy, reproducibility, relatively easy measurement and low costs -4 . PWD (Pulse wave Doppler) echocardiography can be used easily and safely to measure arterial diseases 5 .
It is obvious that early diagnosis of vascular stiffness may be helpful for preventing various cardiovascular diseases as age increases. The routine screening of arterial stiffness may identify the risk population for hypertension 6 .Very few published data on PWV in older aged male and female healthy subjects are available. Therefore, the present study has been designed to observe the ageing effect on the distensibility of vascular wall by assessing PWV.
Methods
This cross sectional study was conducted in the Department of Physiology and Cardiology of Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, from March 2017 to February 2018. Protocol of this study was approved by the Institutional Review Board of BSMMU. For this study, 30 subjects aged 19-49 years (younger age) and 30 subjects with 50-75 years (older age) of age were purposively selected. All subjects were apparently healthy and free from history of cardiovascular disease, diabetes mellitus (FPG t126 mg/dl (t7 mmol/L) 2-hr plasma glucose t200 mg/dl (t11.1 mmol/L), history of smoking, serum creatinine level >1.5mg/dl. The study subjects were selected among the relatives and attendants of patients, hospital staffs, medical students, subjects available in the Cardiology Department, BSMMU campus, colleagues and also through personal contacts. After selection, objectives and the study procedure were explained to each subject in details and informed written consent were obtained from them. After taking detail personal, medical, family, socioeconomic, occupational and dietary history, physical examination was done and all information were recorded in a data schedule. Height and weight For calculating TT, pressure wave forms were recorded from the carotid artery and femoral artery using 2D guided pulse wave Doppler. To determine TT, the time from peak of R wave of QRS complex to foot of pulsed Doppler waves were measured by digital calipers. Averages of six heart rate measurements were taken. Carotido-femoral path length in meter was determined by measuring the distances joining from carotid pulse through the supra-sternal notch, the umbilicus and then to femoral pulse by a measuring tape 7 . But usage of superficial distance measurement revealed higher PWV values compared with those obtained using MRI or invasive measures. Hence, a scaling factor of 0.8 derived from Huybrechts et al. were used for converting PWV obtained using superficial distance measurement to 'real' PWV 7 .
Real PWV=(0.8×superficial measurement)/TT. Pulse wave velocity measurement was taken in a quiet, temperature controlled room (22±11ºC). Continuous data were expressed in mean ± SD. Statistical analysis was done by using independent sample t-test and Pearson correlation coefficient test as applicable. P value <0.05 was considered as significant.
Result
In this study, 17 male and 13 female were included in younger age(19-49 years) group. In older age group, between 50-75 years of age, 19 male and 11 female were studied. Baseline characters of all subjects are presented in Table  I . In this study, the PWV was found significantly higher in older age group that of younger age group in both male and female ( Figure 2) . Moreover, 20% of older age group subjects had shown abnormally high PWV (Figure 3 ) whereas, all subjects in younger age group had normal PWV. On correlation analysis, PWV showed significant (p< 0.001) positive correlation with age ( Figure 4 ). 
Discussion
In the present study, the arterial stiffness was assessed by observing pulse wave velocity in apparently healthy people of different age groups to detect age influence on arterial distensibility.
Higher values of PWV in older age group in both male & female in this study suggest relative arterial stiffness occurred in older subjects irrespective of gender. This fact was further supported by the significant positive correlation of PWV with age. The present data on presence of abnormal PWV in 20% subjects of above 50 years of age, indicate some subjects in this age group already developed arterial stiffness. Absence of any abnormal PWV & comparatively lower value of PWV in younger age group below 50 years provided evidence for their normal arterial elasticity or compliance. Various investigators studied other risk factors for increased PWV leading to increased arterial stiffness.
Lebrun et al found significant positive relationship of PWV with BMI, fasting glucose, diabetes mellitus and triglycerides in an analysis, adjusted for age, mean arterial blood pressure and heart rate. In addition, height and HDL cholesterol were inversely related to PWV. Moreover, they found a linear graded increase in PWV which acts as predisposing risk factor for stroke, coronary heart disease and death. Results of their study on postmenopausal women suggested that increased PWV is a marker for increased risk for stroke, coronary heart disease and death within 10-12 years 8 . In their study, they used applanation tonometry. In contrast, our study was conducted by doppler method and we excluded CVD, DM, renal failure and used apparently healthy subject to correlate pulse wave velocity with age.
In another study, Alarhabi et al. found that the mean PWV in the group with normal angiography was 8.14 m/sec which was significantly different from the patient with coronary artery disease 9 .
Our study was conducted on apparently healthy people who were not affected with hypertension , DM, renal failure and had no history of smoking .We found normal PWV below age 50 years but PWV gradually increase after 50years and 20% subjects developed arterial stiffness . Results of a similar study showed a notable age related increase in arterial stiffness in healthy individuals with no evidence of cardiovascular disease and a low risk factors 3 . They used tonometry for assessing PWV.
Taquet et al. conducted a cross sectional study on PWV in 429 apparently healthy middle aged woman and found weak but significant positive association between PWV and age 10 . The present study showed a strong positive correlation between PWV and age in both male and female.
In a similar study Luiz Pizzi et al. reported PWV were 7.89 and 8.51 in health and disease respectively. It was found that a high degree of correlation of PWV with age progressively increases 6-8% in each decade of life; this tendency is more pronounced after 50 years. A significant increase of PWV over 50 years was also demonstrated [11] [12] which is similar to this present study.
Conclusion
From this study, it may be concluded that, arterial stiffness, as measured by the pulse wave velocity by Doppler method, increases linearly with age. Development of arterial stiffness over 50 years of age may be an independent predictor of risk of hypertension.
